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INTRODUCTION. 
The preseut review of the atmospheric phenomena during December, 1875, is based 
upon, first, the tri-daily simultaneous observations charted at this office for the study and 


prepa. .ion of the weather predictions (the international simultaneous observations 
have not been used); second, the reports of morthly means and abstracts from 475 
stations classified as Canadian, Naval Hospitals, Army: Posts, Volunteer, Marine and 
‘United States Sigual Service ; third, such newspaper reports as seemed reliable. 

The month of December has been, in general. marked by the following peculiarities : 

First, the high barometric pressure, with infrequent and feeble storms in the United 
States. 

Second, the high temperature, the average of the month being in the Ohio valley 
and Northwest, ten degrees above the normal. In the Southwest and Mississippi valley 
and westward to the Pucific, the mouth has been one of, if not the warmest on record. 

Third, the large excess of rainfall in Oregon. 

Fourth, almost total absence of auroras. 


BAROMETRIC PRESSURE, 


In general—The general distribution of atmospheric pressure during the month is 
shown by the isobars of Chart No. If. With scarcely an exception the average pressure 
for this month is from 0.15 to 0.20 inch below that for December, 1874, and somewhat 
below the mean for the past five years. The areas of low and high pressure have been 
neither numerousn or intense ; the paths of the former have kept to the northwarl of 
their average route ; the areas of high pressure have appeared to follow the Mississippi 
valley southward rather than southeastward until they reached the Gulf coast. 

Areas of Low Barometer.—During the month eight important barometric minima 
have occurred at Portland, Or., six of which, those of the Ist, 3d, 18-19th, 24th, 27- 
28th and 31st, were of sufficient extent, or were central in such southern latitudes, as to 
produce sensible effects among our stations on the east side of the Rocky mountains. 
Several small and temporary minima seem to have originated during the month on the 
plains of the West and the Southwest. These were, however, the necessary results of 
the warm southerly winds blowing over these plains northward toward such regions of 
low barometer as passed from the Pacific coast into British America. Thus the 
storms west of the Mississippi have frequently been dne to those occurring a few days 
earlier on the Pacific coast, and might, with some propriety, be traced backward to 
them; they have first appeared as long, narrow barometric depressions parallel to the 
mountain ranges; but, soon losing this feature, became more nearly circular as they 
passed eastward. Several minor depressions in the Northwest and the Southwest have 
been too local or evanescent, or too indefinite, to allow of a presentation of their tracks 
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on'the’accompanying’Chart No. “The month seems to have been exceptionally stormy 
on the North Atlantic, andthe period of unusually numerous severe storms that seems 
to have prevailed in the Pacifie during Oetober.and November has, we judge, extended 
into the month of December: on the: 1st .a typhoon .passed northward over the island 
of Luzon, East Indies. 

I. This small depression moved from the Texas coast on the afternoon of Deeember 
4th to the Ohio valley, where it joined No. IL. 

II. A very general depression west of the Mississippi lasted during the first four 
days of the mouth; it was followed on the filth by cold northwest winds ard rising 
barometer at the Rocky mountain stations. Of the extensive depression that formed to 
the eastward and extended from the Missouri valley to Virginia, ove branch, that in the 
Indian Territory, appears to have moved northeastward and formed a-nueleus for the 
rest. The gradients attending this low barometer were at no time steep, wor the wind 
severe, and in the course of its slow eastward progress the central depression gradually 
filled up until lost in New England on the 9th. 

Ill. A similar ill-defined area of low barometer presented itself in the Northwest at 
the 11 P. M. report of the 9th. This remained on the northern limits of. the weather 
charts, and was lost sight of in Canada on the 11th. 


IV. The high pressure prevailing in Oregon from the 7th to the 11th may, to judge 
from the rainfall on the 11th. have been accompanied by a low barometer to the north- 
ward, and one that would explain the sudden appearance at the 4:55 p. m. report of indica- 
tions of a storm then central in Manitoba. The violent winds and steep gradients of 
this depression enable its path to be given with corresponding aecuraey, although almost 
entirely confined to the region north of our stations until the }3th, when st pwssed into 
New England, and was there lost sight of in the greater region of very: low barometer 
that had prevailed ou the East Atlantic and Newfoundland coasts since the 8th. 


V. This depression appeared first in Manitoba under circumstances very similar to 
those attending the preceding one. The barometer fell decidedly at Bismarek, Pembina 
and Garry from 4 to 11 P. M., December 13th, and then very rapidly ‘until 7 A. M., 
December 14th, at which time the centre of the depression may be placed approximately 
at latitude 51° and longitude 104°; which, on the other hand; may also be said to be 
the position of the southern end of an elongated belt of low pressure, in case, as seems 
probable, this depression originated, as many others do, im such a belt at the base of the 
eastern slope of the Rocky mountains. The central pressure continued at 29.30, with 
increasing southwest winds on the Lakes, until the evening of the ‘ldth, when it-rose at 
‘the centre, and the disturbance was lost’ either in: lower’ Canada or in New England. 


VI. The southernmost. portion.of.that-remnant of No V, which appears on the 
map of 7:35 A. M., December 16th, was during-that day evidently enclosed by the flow 
of air from British America and converted into a separate area, which gradually became 
better defined as it passed over Maine ard the Gulf of St. Lawrence on the 17th aud 
18th. 

VII. This slight depression’ originated manner similar to*that of No. VI. and 
ean only be traced from Lake Huron; on the 17th, 11 P. M., to northern New York; on 
the 18th, 11 P. Its track is too‘ uncertain to justify»presentation:dn @hart No. I. 


VIII. The low barometer prevailing on the 18th on the Paeific coast, was on the 
19th, followed by falling pressure in. Manitoba, where it remained low until the 21st; on 
the morning of which day the depression was apparently central to the north of Lake 
Superior, where it remained until midnight of the 22d, and then disappeared before the 
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‘cold northwest. winds, and without ‘perceptibly running into the gerieral depression pre- 
- vailing over the regions to the eastward of New England. « As in‘the case of the pre 
' ceding area, the path’of this storm-centre cannot be satisfactorily given on Chart No.'I. 


IX. The origin of this well-marked area of low barometer may, with some plansi- 

_ bility, be traced back to northern Mexico and the most southern portion of Texas, where, 

on the 19th, there prevailed southeast winds and threatening weather followed by north- 

gales. This condition of affairs was due to the low barometer then prevailing from 

Texa3 to Manitoba and to Oregon, and the consequent high barometer over the Gulf and 

South Atlantic States. The arca of rain extended slowly northward, reaching Indian 

Territory 4:35 P. M., December 224d, while cold northerly winds were beginning to pre- 

_ Vail_in Nebraska and: Minnesota. By the afternogn,of the 23d the pressure, had fallen 

decidedly from Kansas to Texas, and the rezion of lowest barometer may be apparently 

- placed as giveu on Chart No. [L. Steep gradients and brisk winds prevailed over the 

‘Lakes on the 24th, but ‘the storm passed rapidly northeastward on the 25th beyond 
our limits. 


px Following closely in the rear of No. IX we find No. X in Kansas at 11 P. M., 
December 25th, Its progress northeastwar] onthe 26th was quite rapid, with steadily 
_ falling barometer and brisk winds on the Lakes.. On the morning of the 27th the cen- 

tral depression was probably over the Gulf of St. Lawrence. 
: In connection with this disturbance there have been reported: At Owensville, Ind., 
-at 3 7. M., on the -6th a very destructive gusty wind from the southwest lasting five 
‘minutes and having the foree of a tornado; at Boston, at 9:30 P. M., a thunderstorm 
_and electric phenomena. 


- XL A notable barometric depression, with heavy rain and brisk southwest winds, 
prevailed. in. California and Oregon during the morning of the 28th; by midnight its 
influence was seen in the falling pressure throughout the whole region from the Missis- 

sippi valley to the Pacific, and apparently also in British America. From the trend of 
the isobars it may be concluded that the lowest pressure was at this time central east 
of British Columbia, and approximately in latitude 55° and longitude 110°. If, after 11 
P.. M., of the 28th, there were any well-defined area of low barometer, it must have 
- remained: far to the north and passed over Hudson’s Bay; t.e limits of the present 
weather charts only show the V-shaped southern end of a remarkable extended area 
‘of low pressure, whose position may be defined by the following data, which give the ! 
approximate position of the east side of the visible portion of the isobar of 29.50. 
The east side of isobar of 29.50 extends— 


({ from longitade 95° latitude 50° 
December 28th, 11 P. M.,) to “ gR° “ 44° 


( from longitude 92° latitude 48° 
December 29th, 7.35 A. M., i to “ 97° “ 40° 


87° latitude 48° 
D.cember 29th, 4.35 P. M., (f longitude latitude 


from longitude 87° latitude 474° 


December 29th, UP. 972 39° 
By this latter date the rising barometer on the Oregon coast had begun to affect the , 


- pressure in Dakota, but pressure continued ‘ow in southern California and thence to the 
West Gulf States; consequently the area of 29.50, just considered. retired to the north- 
ward, except a small portion which was cut off and isolated in the lower Missouri valley. 
During the remaining last two days of the mouth there remained between two areas of 
high barometer a belt of low pressure, strongly contrasted temperatures and cloud or rain, 
extending from Texas to Missouri aud to the Lower Lakes, bordered on either side by 
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- Opposing north or northwest and south or southeast winds. On the 21st the steadily 
increasing rains in the southwest culminated in a well-marked storm that was cen- 
tral at midnight in western Arkansas, but whose history belongs properly to the following 
month of January. : 

It often happens that cold northeast winds on the Atlantic coast can be attributed 
to the flow of abnormally cold air from areas of high barometer over the St. Lawrence 
valley and Gulf; but, on the other hand, these winds have equally often a more direct 
dependence on the presence of a low barometer off the South Atlantic coast. In some 
cases the cold northern current evidently underruns the warmer air of the sea and thus 
initiates a storm ; in other cases it seems probable that we must look to tiie advancing 
hurricane as the prime cause of the northeast winds, since, by its presence, it gives 
occasion for the southern flow of the colder air. precisely as a deficiency of pressure over 
the Mississippi valley and Gulf States makes room for the cold northers and high press- 
ures that travel from Manitcba southward. The following instauces of this class of 
storms have occurred during the month : 

XII. The barometer rose with northeast- winds on December 2d, both at the Bor- 
muda and the South Atlantic stations, under the influence of a region of high pressure 
that was central at 11 p. m. in New York; by 7:35 a. m., of the 3d. the barometer had 
fallen slightly on the North Carolina coast, where marine reports show a destructive 
gale from the northeast and southeast in progress; at 4:35 ». m., the barometer had 
fallen at both Hatteras and Bermuda; a hurricane was reported in latitude 33°, longi- 
tude 73°, and the central depression was approximately in latitude 29°, longitude 76°; 
December 5d, |1 p. m., the centre is estimated to have been at latitude 32°, lougitude 
78°. Possibly, however, a long belt of pressure was now developed ; for, by the morn- 
ing of the 5th, the barometer had fallen on the North Carolina coast sufficiently to 
render it probable that the storm-centre was then east of Norfolk; and, at 11] p. m., it 
appears to have been midway between Capes Henry and May ; at 7:35 a. m., of the 6th, 
a disturbance was evidently ceutral east of New Jersey, and this may have been the 
remnant of the storm previously described. Equally possible is it that this was but one 
of several fragments into which the original storm became subdivided; for, at this saine 
time, December 6th, 7:35 a. m., the pressure had, at the Bermudas, fallen to 29.76; at 
4:35 p. m., it was at 29.50, and at 11 p. m., of the 6th, 29.54; showing that either 
several storms were in progress or that the isobar of 29 60 surrounded a much larger area, 
including Bermuda and Nova Scotia as its western boundary. The latter supposition is 
confirmed by the fact that the European weather maps of the 6th and 7th show that, at this 
time, an area of high pressure was rapidly descending over Ireland and Great Britain, so 
that at 8 a. m., Greenwich time, of the 7th, (about 3 a. m. Washington time,) the isobar 
30.50 passed through northern Scotland with higher pressure to the northward and 
westward. For the three subsequent days the positions of the isobars over Ireland 
moved slowly southward, showing that the motion of the areas of high pressure was more 
to the southwest than to the southeast ; we should therefore expect that the low pressure 
located east of the Bermudas moved northeastward past Nova Scotia and Newfound- 
land on the 7th and Sth toward Iceland on the 9th or 10th. 

XIII. In intimate connection with the preceding disturbance there appears on the 
7th, at 4.35 p. m., a storm-centre near Cape Hatveras. The reports of that time show— 
Cape Hatteras, barometer, 29.17; wind direction, north; velocity, 14 miles. Bermuda, 
barometer, 29.71; wind direction, south; velocity, 7 miles. This, like its predecessor, 
seems to have passed northeastward up the coast. 

XIV. The reports of December 11th, 4:35 p. m., from the South Atlantic coast, 
suggested the possibility of there being, at that time, a small storm to the east of North 
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Carolina, a suspicion that was confirmed by the Bermuda.and the 


which the following estimates of its position have been compiled : WO 95s 
December 11th, 11 P. M., latitude 30°, longitude 75°. aid 

12th, 7 P. M., latitude 32°, longitude 75°. igd 

12th, 4 P. M., latitude 34°, longitude 70°. 

12th, 11 P. M., latitude 36’, longitude 65°. we 

On the morning of the 13th, the storm:may have been. central not far frow, ola ay 

44, longitude 61°; but, in the absence of further data, it cannot be decided muir seboe 


distinct areas or one elongated area of low pressure then existed. 


NOTE.—The uncertainty of the positions given for the tracks of the three storms—XITXTIT'and © 
XIV—renders it improper to present them upon Chart I. They are, however, instructive as showing)’ 
the one hand, how frequently a northeast wind at our Atlantic stations points to a storm-centre/atféw shuns: 
dred miles eastward; and, on the other, what valuable knowledge, as to their existence and mavenenify we 


obtain by means of the reports from the Bermudas, Labetieies. inchs 


Areas of High Barometer.—These have, as a rule, either passed evnthwiatil ‘west’ of 
the Mississippi or passed eastward to Labrador’and thence southward along the ‘Atlantic 
States. The Ohio valley and Middle States have been singularly free frown their 
presence. Testimony is ‘afforded: this month, as usual, to the conclusion’ that “our 
cold areas are formed in consequence of radiation of heat through extrémely’dty 
air and that a layer of cold, dry and, therefore, dense air, by underrunning aud uplifting 
warmer, moister air, gives rise first to an area of high pressure, and Gubsequentty” to" Cours 
densation ‘of vapor and the initiation of an area of low pressure. 


I, Appears as an area of cold air flowing southward over Upper Canada; _ ‘its. centre 


passed as follows : 
A. M., Upper Canada ; 
A. M., St. Lawrence valley ; 
A. M., New England; 
A. M., Middle and Eastern States ; 
35. A. M., st. Lawrence valley. 
Cold northeast winds extitiaed southward along the Atl-ntic coast, with for cloud 


and rain or snow, as far as North Carolina‘on the 4th. 


IL. Following in the rear of low barometer No. If we find the rising: pressure cul- 
minating on the 7th, at 7:35 A. M., at the Pacific Coast stations, and on, the, 8th, at 
7:35 A. M., in Manitoba and Dakota, where a temperature of —25° was reported. This 
high barometer rapidly spread out to the south and east aud cannot be definitely traced ; 
it evidently contributed its quota to the high pressure then beginning to extend over the 
Southern States and Ohio valley. 

II. The rising barometer and low temperature on the 9th in. Manitoba was; on the 
morning of the 10th, centrak in the Missouri valley, and. flowing thence southward dis- 
appeared i in the Southwest on the llth. A remnant was apparently left at midnight in 
southern Texas, whence it, on the 12th; spread over the Gulf and Gulf States 
barometer was abnormally low over the Lake region. 

IV: On the afternoon of the 13th the rising barometer inthe rear-of low’ No. IV 
presented its culmination as a belt-of high pressure extending over Arkansas’ and Mis- 
souri; December 13th, 11 p. this areaextended from’ Mississippi to southeastern 
Dakota: December 14th, 7:35 a. m., it included: Missouri, Louisiana and South’€arolina ; 
December 14th, 4:35 p.m, it included Mississippi and Louisiana December 
p. m., it extended from Louisiana to South Garolinx and Florida ; Decembet bth, 7 
a. m., it extended over Mississippi, Georgia and Florida ; ‘December 15th; 4:35 5 ra 
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' it covered Floridy, and became wholly identified with the Atlautic tropical beit of high 
pressure, of which it then formed the western end. 

V. While high No. IV was, ou the 15th, in Florida and low No. V was over the 
Lakes, the barometer rose in Oregon, Manitoba and Wyoming. The maximum pressure 
was attained in Manitoba by midnight of the 16th, by which time the cold air had, in its 
southern flow, reached the coasts of Texas as a ‘norther.”” On the morning of the 17th 
‘the'urea ‘of high barometer was central in the lower Missouri valley, and by that after- 
noon had’ passed southeastward so as to cover Arkansas and Missouri, and by 11 p. m. 
it extended from Cairo to Vicksburg. On the 18th, 7:35 a. m., the highest pressure, 
was in northern Mississippi and Alabama; by 4: 35 p. m. it had apparently moved south- 
eustward; by Ll p. in. it was in: northwestern Florida, and on. the 19th, 7:35 a. m., in 
»southern Alabama and Georgia. after which it becomes indistinguishable from the gen- 
el trupteal area of high pressure over the Atlantic. The average rate of movement 
of the well-defined central highest pressure was thirty-one miles hourly from the 16th, 
Lip, ato the 18th, LL p.m.; but the advancing edge of the outer portion of the area 
woyed yauch more rapidly southward and Castwa: vd. 

_..VI,.This area of low temperature and high barometer appeared in Manitoba on the 
18th ;, it moved eastward over the British Provinces and was central. in Canada north 
of, Lake Qutario at 4.35 p.m, December 19th ; the temperature fell to —25° at Ottawa 
at Ll p.m., and contirued below zero over New England on the morning of the 20th, 
being the lowest temperature of the month at most “places i in that dis rict, and varying 
from 0 at the southern to -29° at the northern stations. The rapid flow southward 
over the Atlantic of the comparatively small area of cold air, and the developement in 
the west of low barometer No. VIII, allowed this*cold period to change rapidly into one 
of comparative warmth; the central area of high pressure was lost sight of on the 21st 
as it reached the coast of South Carolina and Georgia and joined the “already extended 
tropical area of high barometer. 

VII. On the morning of the 23rd, the rapid barometric rise in Manitoba and cold 
north winds indicated there the southern edge of another area of high pressure, which, 
however, like its predecessor, kept well to the north of our stations until, in its eastward 
progress, it arrived at the St. Lawrence valley at 11 p. m., December 23. On the 24th, 
at 7:35 a. m., it covered the lower St. Lawrence and greater part of New England and 
New Brunswick. Its path continued eastward over Labrador and Newfoundland, until 
7:35 a. m., December 25, when it was apparently central to the southeast of the Gulf of 
St. Lawrence; meanwhile, a large volume of air flowed southward along’ the coast 
as far as Cape Hatteras, producing, with the help of low No. [X, continued northeast 
winds, ¢loud, rain, snow or fog during the 24th. 

VIII. On the 26th, the rising pressure to the northward of low No. X passed rapidly 
southward from Dakota and Minnesota to the Missouri, and thence eastward until, on 
the 27th, 7:35 a. m., it was central in Illinois and Michigan. It was reinforced during 
this afternoon. by an additional flow of air from the north, and continued ipcreasing in 
extent. and intensity as it moved eastward. December 28th, 7:35 a. m., it was central 
over Maine, with pressure 0.25 inches higher than in Illinois the previous morning. 
As usual, the air now began to flow with greater freedom southward over the Atlantic, 
aud there was inaugurated a long series of foggy and rainy days along the East and 
Middle Atlantic coast, which, beginning with northeast winds and clear weather on the 
evening of the 27th, continued with fog, &c., until cleared away by the westerly winds 
on January 2nd. During this time the central high moved to the southeast of the Gulf 

of St. Lawrence, and the central low barometer, No. I of January, advanced to the Lake 
region, while the winds on the Atlantic coast veered from northeast to southwest and 
subsequently to west. 
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TEMPERATURE OF THE AIR. 


The isothermal lines on Chart No. I[ shot the distribution of the mean temper- 
atures of the month. While the average iemperature has in the St. Lawren:e valley 
and extreme northern portion of New Englaad and probably throughout Lower Uanada, 
&c., been below the normal, it has in ail the other portious of the country been above 
the average and sometimes above December, 1853; the greatest excess is 1° in the 
Northwest. An examination of the available records of the warm Decembers of previous 
years shows that, for the entire Pacific coast, this is the warmest of which we have record. 
The isotherm of 32° passes through the northwest corner of Nebraska; a little north of 
Omaha; La Crosse ; the middle of Lake Michigan; between Port Huron and Detroit ; 
along the southern border of Lake Ontario; the centres of Connecticut and Rhode Island. 

A general idea of the isotherms of maximum temperatures of the month may be h. ; 
by tracing the isotherm of 70°. This begins at the southeast corner of New Mexic» ; 
runs north to the northeast corner of Wyoming; then drops to the northern bor ler of 
Kansas and trends eastward on the 40th parallel to Pennsylvania; whence it turns 
southeastward between Baltimore aud Washington to Cape Henry. 

The distribution of the minimum temperatures of the month has been, at least in the 
northern part of the United States, regulated by a rule previously announced, that the 
coldest air flowing southward :emains in the lowest valleys accessible to it. Thus, mini- 
ma of from 0° to —5° are found at Leavenworth and Omaha, while minima of only 10° 
to 15° occur in the higher regions of Kansis and Nebraska, immediately to the west. 
One of the most remirkable illustrations of the rule occurred on the 16th and 17th, 
when were reported the minima of —18° at Breckenridge and —22° at Fort Randall, 
D. T., —15° at Yankton, and —5° at Oinaha; while 0° was the minimum at Fort Sully, 
(one hundred and fifty miles northwest of Yankton,) a little higher and protected by inter- 
vening ridges, over which the coldest air di{ not flow. At Pembina. large fluctuations 
of temperature occur during the still nights vithin a few minutes, according as the coldest 
air reaches the thermometer or remains below them. ‘The 0° isotherm of monthly mini- 
ma, starting from the head-waters of the Missouri, passes southward between Idaho and 
Montana; eastward through the northera part of Utah; northward along the east 
boundary of Wyoming to latitude 45 and longitude 102; thence southeast a little west 
of the Missouri river to Omaha and southern Lllinois ; northwest to Chicago and central 
Michigan, anil thenee in a wavy curve to !.ong Island Sound, The average monthly 
minima for fifteen (15) stations representing the elevated plains of Nebraska, Colorado 
aud Kansas is +i0°, being very nearly the same as in Delaware and Maryland. 

Ranges of Temperature —The largest ranges of temperature have been at Madison 
Barracks, N. Y., 99°; Malone, 94°; Mount Washington, 80°; Oswego, 79° ; Rochester, 
78°; St. Louis and Yankton, 77°. 

The smallest ranges of temperature have been, as usual, on the Pacific coast, San 
Francisco, 26°. For stations in the interior of Idaho and Nevada, 36°; for Key West, 
25°; for the Texas coast, 33° and 37°; for Cape Hatteras, 48°; Cape Henry, 54°. 


PRECIPITATION. 


Chart No. II[ shows the general distribution of precipitation for the month. The 
regions of unusually large precipitation are the Western Gulf States and the Pacific 
coast; the excess at Portland, Oregon, was, as in November, somewhat remarkable, and 
probably stands in intimate connection wit the decidedly southerly tracks pursued by 


the Pacific storms. A deliciency is reported for New England and the South Atlantic 
States. 


Rainy Days —The average number of days on which -rain-or-snow fell in December 
is, for the upper Mississippi valley, !1 ; lower Mississippi, 12. Westward of this river, 
the number diniinishes very rewularlyrter'2 th Coldradd: : Going eastward; the number 


- increases to frdm' 10 to 19 on Lake» ichigan; from: 12°to 17 in the Oh‘o valley; from 


to 16 in the Eastern Gulf States; from 8 to 13 in the!South Atlantic States; from 14 
to 20.in the Middle Atlantic States; from 17 to 24 in the Lower Lakes; from 10 to 15 
in northern New England. 

Small regions of droughts sre na in New England. 

Foggy Days.—From 4 to 11 foggy. days are reported from Cape Cod to Capo Hatteras, the majority 
of which occured during the last week in the month, At other stations the reports were: W ilmington and 


La Crosse, 9 days; W ytheville, Salt Lake City and St. Paul, 7; Galveston, 8; St. Louis and Cleveland, 6. 


The largest number of foggy days are: Washington, New York and Philadelphia, 10 or ll. 


RELATIVE HUMIDITY. 


The mean relative humidity for the month ranges between 51 at.Cheyenne, 56 at Virginia City, und 
63 at Yankton, up te 85 at, Albany, 84 at Indianola, 82 at Marquette, 84 at “Peck's Beach, aud 81: at San 
Franciseo, For the summit of Mt. Washington the average is 89, uncorrected for elevation. 


WINDS, 


The litt, wind directions for the month have been: In the Gulf States, southerly ; in the South 
Atlantic States, the Ohio valley and Lower Lake region, southwest; .in the Northwest and. Upper. Luke 
region, northwest ; in the Middle and Eastern States, “northwest to northeast. 

The tofal movements of the air for the month, independent of direction, have-been: at: Breckenridge, 
10,914; Cheyenne, 11,049; Erie, 10,682; Grand Haven, 10,470; Indianola, 10,313; Long ‘Branch; 11,152 ; 
Sandy Hook, 12,545 ; Augusta, 2,776; Baltimore, 2.948; Ly nehburg, 2,800, and Salt Lake City, 2,031 miles. 

Maxinwin wind velocities exceeding 45 miles were reported as follows : Erie, south, 52’ miles : Long 
Branch, on! 13th, northwest, 56; Grand Haven, 12th, east, 45; Mt.’ Washington, northwest, 108; Malone, 
west, 50; Sandy Hook, 13th, west, 52. - és 


WATER TEMPERATURES, 


The monthly maximum and minimem tempera‘ures of water at the river and coast stations are given 
in a table on Chart No. IL A minimem of 31° or 32° has been recorded at Butfalo, Chicago, Cleveland, 
Detroit, Duluth, Escanaba, Keokuk, Leavenworth, Marquette, Milwaukce, Pittsburgh, St. Louis and 


Wood's Hole. 
NAVIGATION, 


The table on Chart No. IIT gives the highest an! lowest readings of the river gauges during the month, 
from which it wil be seen that the Mississippi from Davemport to New Orleans rose with some variations, 
until at the close of the month it was from four to fifteen feet higher than at the middle of the month. A 
sudden rise accompanied by oceasional destructive floods occurred in the Ohio and its tributaries during the 
last five days of the mouth. In the Middle States the early closing of canals and rivers, was followed by 
one or more subsequent openings and ¢losings ; Boston Bay, temporarily frozen over on the 19th; the 
Hudson at West Point, covered with floating ice on the 19th; Sacketts Harbor, N. Y., frozen on the ist, 
thick enough .to bar travel, but ice all cleared away on the Lith; at Muscatine, Lowa, i ice broke up on the 
4th, closed again on the 18th and opened again on the 21st; at Trenton, N. J, the canal was frozen over on 
the lst ; the lower § Susquehanna, in Maryland, closed on the 2 d, opened ou the 5th, closed on the 18th and 
opened on 26th; the Hudson at Garris. ms, N. Y., was closed on the 19ch, but reaah tone Dales ; the upper 
Susquehanna opevied on the 6th and 7th, closed on the 19th and opened on the 22ad ; the Delaware closed at 
Trenton on the 2ad, opened on the 4th, closed on the 20th aud opened agaio on the 24th; ;. the upper Susque- 
hanna at Tioga, Penn., closed on the 3rd, opened on the 8th, closed on 21st, opened on the 26th ; the oo 
and river at Cle veland, well filled with ice, 20th; at La Crosse and St. Paul river frozen during ‘month; 
Davenport floating ice 3rd, 17th, 18th. 20. h. : 27th and 28th; at Barnegat ice in bay 20th, broke up 22ad; se 
Morgantown, floating ice 18th and 19 h, river closed 20ch, opened 22ad; at Portland, "M.. , harbor frozen 
20th ; at Philade Aphis, river frozen 19t4, broken ice in river 21st and 22nd ; at Buffalo ice in river 17th aud 
18th, Lake frozen 20th, ice breaking up 21st, Lake almost clear of ice 22mit ; at Atlantic City, floating ice 
in sea 20ih ; at Detroit, floating ice in river Ist; at Albany, canal opened Lith, river 23rd; at Springfield, 
river froze over 21st; at Burlington, Vt, floating ice in Lake 22nd; at Sandy Hook, biy partly covered 
with floating ice 21s st ; at Rochester, ice went out of river 28rd; navigation closed on the 13:h at Milwaukee, 
on the 2nd at Duluth and on the 14th at Alpena; at Omaha river closed during the month; at Keokuk 
floating ice on the 6th, 7th, 12th, 17th and 20th. 


9 
-oWERIFICATION GF “PROBABILITIES” AND CAUTIONARY CIGAALS. 


The customary comparison ef the published Probal ilities with the weather of the following twenty-four 

~* ‘hours shows thet on an average for all the dis‘ricts of the United States 84.12 per cent. of the predictions 

have been verified. During the month 148 displays have been made of Cautionary Signals at.the United 

States stations, of which 85 were reported by the observers as verified by measured wind velocities of 25 

miles or more during the display. In 13 of the remaining 63.cases storms have prevailed within one 

~ hundred miles that justified the signal although no strong ,winds were felt at the stations. Of 69 cases 
of brisk winds that were not signalled about one-half were westerly winds. 


ATMOSPHERIC ELECTRICITY, 


Thunder storms were reported as follows: On the 3d in Texas; 4th, Arkansas; 6th, Illinois, Indiana, 
Kentucky, Mississippi and Ohio; 7th, Indiana; 11th, Georgia and South Carolina; 12th, North Carolina ; 
13th, Kansas; 16th, Alabama, Louisiana and Mississippi; 20th, Kansas, Louisiana and Texas; 21st, 

Loui-ivna, Mississippi and Texas; 23d. Kansas, Tennessee and Texas; 24th, Alabama. Kentucky and 
Mississippi; 25th, Alabama, New York and Tennessee; 26th, Alabama, Arkansas, Georgia, Ilinois, Indiana, 
Kentucky, Louisiana, Maine, Massachus-tts, Mi-sissippi, New York, North Carolina, Ohio, Penn-ylvania, 
‘Tennesse, Vermont and Virginia; 27th, Goorgia, Louisiana, Maine, Massachusetts, Mississippi, New Jersov, 
North Carolina, Ohio, South Carolina snd Virginia: 28th, Alabama, Georgi», Louisiana, Mississippi, 
Nebra-ka and Texas; 29th, Georgia, lowa, Michigan, North Carolina and Texas; 30th, Indiaua, Iowa, 
“Kansas and Wiseonsin; 31st, Ilino’s, Indiana and Texas. 


Auroras have been very indefinits, and rarely reported, and the displays have someiimes been of a 
doubtful character. They were observed ov the 7th at Gardiner, Me. and Carthagena, Ohio; 19th, Wood- 
stock, Vt. and Bismarck, D. T.; 24th, Minneapolis, Minn; 25th, Alpena, Mich. and Malone, N. Y.; 26th, 
Pembina, Minn.; 28th, Detroit, Mich. 


OPTICAL PHENOMENA. 


Solar Halos were observed as follows: On the Ist in Connecticut; 2d, lowa, New York and Virginia ; 

3d, New Jersey and New Hampshire; 4th, New Hampshire, New York and Virginia; 5th, New Jersey, 
» Massachusetts, New York, Ohio and Vermont; 6:h, Dakota Territory, Maine, New Hampshire and Virginia, 
7th, Minnesota; &th, Minnesota and New Jersey; %th, Alabama; 10th, Dakota Territory and Ohio; 11th, 

Kansas, Maine, Massachusetts and North Caroliva; 12th, Wisconsin; 13th, Illinois, lowa and Ohio; 14th, 

Dakota Territory. Lowa and Tennessee; 15th, New Jersey, New York and Tennessee; 16th, Dakota Terri- 

tory, Minnesota, New York, Virginia ant Wisconsin; 17th, Iowa and Tennessee; 18th, Dakota Territory, 

Kansas and Wisconsin; 19th, Wisconsin; 20th, Georgia and New Hampshire; 21st, lowa, Minnesota, 

New Jersey, New York, (anthelia at Springfield, Mass..) and Virginia; 22d, Connecticut, Georgia and 

Maine; 23d, Illinois, Iowa, Minnesota and Virginia; 24th, Connecticut, Illinois, Kansas, Maine, Massa- 

chusettr, North Carolina, New Hampshire, New York, Vermont and Wiseonsin ; 25th, Georgia, Minnesota 

and Wiseosin; 26th, Kansas and Virginia; 27th, California; 28th, Georgia and Minnesota; 29th, New York. 


Lunar Halos were observed on the 4th in New York and Rhode Island; 5th, Maine, Massachusetts, 
Alabama, New York, Florida and Minnesota; 6th, Illinois, Kansas, Nevada, Massachusetts and Rhode 
Island; 7th, Nebraska; 8th, Iowa, Maine, Colorado, Alabama, Rhode Island, Indian Territory, New 
Hampshire and California ; 9th, Alabama, Coiorado, Kansas, Pennsylvania, lowa, Maine and New Hamp- 
shire; 10th, Alabama, Colerado, Iowa, Louisiana, New Jersey, Pennsylvania, North Carolina, Virginia, 
Utah, Kansis, Mississippi and Dakota Territory; 11th, Alabama, Illinois, lowa, Tennessee, Vermont, Virginia, 
~Colorado;North Carolina, Minnesota, Maine and New Hampshire; 12th, Alabama, Ohio, Tennessee, Virginia, 
North Carolina, Connecticut and Pennsylvania; 13th, Alabama, Dakota Territory, Indiana, Kentucky, Ten- 
nessee, Michigan, North Carolina and Maine; 14th, Alabama, Iowa, New York, North Carolina, Ohio, 
Tennessee and Colorado; 15th, lowa, Maine, Wisconsin, Tennessee, North Carolina, New Jersey, Michigan 
and Ohio; 16th Iowa, Massachusetts, New York, North Carolina and Maine; 17th, Georgia and New York; 
21st, Ohio; 31st Massachusetts. 


Mirage was observed on the 1st at Atlantic City, N. J.; 1st, 2nd, 20th, New London, Conn. ; 12th, 13th 
15th, 20th, 22nd, Breckenridge, Mivn.; 14th, 15th, 19th, 21st, 28th, 29th, Ellenwood, Kan.; 15th, 16th, 17th, 
18th, Atlanta, Kan.; 28th, Moorhead and St. Paul, Minnesota. 


MISCELLANEOUS PHENOMENA. 

Polar Bands were recorded on the 13th, 14th, 15th, 24th, 27th at Iowa City, Iowa; 20th, King’s Moun- 
tain, Ky.; 2nd, Freehold, N. J.; 25th, 27th, Carthagine, Ohio; 6th, 25th, Wytheville, Va.; 21st, Richmond, 
Va.; 13th, Fort Sully, Dakota Territory. 

Plants.—On 23rd, at Brownsville. Penn., dandelions in bloom; 24th, at Brookhaven, Miss., pinks and 
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